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(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively and safely carry out the cleaning of environment such as the removal 
of a malodor, the decomposition and removal of a harmful material or contaminant in air or the treatment of waste 
water by coating the surface of a substrate whose surface is made of titanium dioxide with a porous calcium 
phosphate film. 

SOLUTION: Water and nitric acid are added to titanium tetraisopropoxide to prepare a transparent titanium 
dioxide sol and granular alumina as a carrier is dip-coated with the sol and fired at 550°C. These processes are 
repeated three times to form a substrate surface-coated with a titanium dioxide film. The surface of the 
substrate is then coated with a porous calcium phosphate film. The resultant environment cleaning material 
enables the cleaning of environment such as the removal of a malodor, the decomposition and removal of a 
harmful material or contaminant in air, the treatment of waste water, the purification of water or antibacterial and 
antimold treatment in an effective, profitable and safe manner. 
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'? > ItaMMftfi* X «B ff(C J: -j ga^ . 7 ? 

[ 0 0 5 9 ] mM&t bX. NaCl, MaHCQ, , K 
O \dHP0, M<X Mqai-eHO. CaCl, 4, MaiSO,, H 
O. (OtO^.OIH 4, SB*4*ffi<r»T. NaT 147tp 
H K'SiiM, Ca 1 * 7. »W Mrf* l.SlW. CT 147WM. HCO 
..■ J.M^ IfG,'" 1.0*1 SQ, ! " 0.5PM M.l2t:'. pH 

7. 4©^(es^aRSL«. <e©ifi(c±igstt«A k ti, 5 

w^tt^K-^ *c ^ffs^wunai tff -5 /sets jr. ^ 
Bi*3Wiit©*Brr < * -r h xmt>nx 1 > fco 

[0 06 0] Sfc, ±ffilS»S^ffcW54=E^l-r. x^-x 
-*©»JB*tTofc. f.ttfcfe, 3 0 0 p p m©x£ / 
15m! «rWH*f7^*W*KAiVca, ± 
£8 W»f btm 2 t' * An . 5 0 0 W©+ -b > > 7 > 7" 

ttKt#A9o-?l- y57tJBl»T«Ebfe(*J|l. 0% 

[0 06 1 ] CIQkMlO) h97*l'*fK«C 

x ^ k •) ^ j - >ur 5 > tasiJDi/'CJa^^ 

0 . SSi^K: J: « ??Lg ^7 ^©^aocgf 

(b? * >Ji*3 — f ^ > ^ u Tiwt* fife, t a to 
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#^«:X!iS[iST(<: J: ^ rB-<fett». 7* * — fe l 0 0 

[ 0 0 6 2] SHUftB* l/T. Nad, NaHOC*, K 
O. KiHRTu -3H0d MqCl,-6HO. CaCl t d, l*hS0», H 
O. (OH»0H),CNH £, lg*i&S^"C, Ma' 1474m 
H K*5rt«, Ca" 5.5nM, W ' 1.5*1. a: 147i*1. HCO 
,- 4,M«, HT.,'" 1.0*1. SO," 0.5nM pH 10 

7. 4©*?&g£5S^i.,. <e©$tc±!2Stt£Aft. 5 

m+tC-Pt ^ttS? MttMllff €: ft -5 fc^SI . Aft 

[0063] c<ot&mittm&m*,>'c, as. ^a-t 

apx£><z>#B?&;ii-;fc. 1 5 P PffiOl 

MJ * dpjc* 3 m 1 £S£-IzjNCA 

ft. *$>*cc±eW6fcjWfcWft3 t'^ifi,, isw^y 20 
? ^ 7 Y I- 5 *«Mfc*BW L,&. 3 WHft, EfcfScc 

[ 0 0 6 4] (Hftefl 1 1 ) h ? -f y ^n#+ 

x * ✓ - *a» - yx j/-.'i/7 5> •Srt^fa u r & 

i^U'CS^ffJfiEL/fco 1"«C*>fc, BS2cm. gS5 

C fl»©7 * - A-fe 7 5 ■;■ £ * {ft&Bf*i5 111 4 / 8 ) * 30 

^ * tc 6 5 o xmm&tc s -ctoftMw l •& c £ 

*>!i©^ 1 Sfg^XsiaifiiilTtcj:' 7 -cl!iI-</ , <:!it^. 7* 

[ 0 0 6 5 ] 3S«;(f*igi l/f. Nad, MaHCQ.. K 
O. K i HP0,-3HeO > Mqdi-SftO, CaCl, i, Ma, SO,, H 

o. Catalan £. l§*i*ffi(,»r, Ma' 147*11 

M. ICSnM, Ca" 7.SIM, tef* 1.5*1. CP 147i*1. HCO 
.." 4.2WM. WG," 1.0*1. 50,'" O.SnMSUS't?. pH 40 

rm+tcn >z frtt^mwtmwMz t? ^ reft*. 
fK)*KrM* a ^ T-sa5;W2*>ft-a>fc. 
[ o 0 6 6] kssK$»wm^m*x. say 

. Kippat < 7 ?■ * ><D 'kj^fft 5 0 m ! * 
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[ 0 0 6 7] C^ifefl 1 2 5 JB«(ttt4 l/T, Nad, Ma 
HDQ.. KC1, K.HTn'JHiO. MqCL-oftO, Cad, i. Ma 
,5ft. HC1, (CHCHXiOH i, ^S*i«:JiC^C, Ma 
' 142i*1 , IC 5i*l Ca" 2. S«M, Haf ' 1.5*1. CT 14 
7.a*J, HCQ ' 4.21*1. HRi 4 - 1*1, SO, 1 " 0.5l*1 31fi& 

r. pH7. 4C'*jg?is^igiS(.,A:. -eor, c<c-mi 

flEsg©*^?S2 0 in 1 tc. 5t,tT?A^5ia^ 1 m mC!>r 

o^isis-ttfca. 6 o 'cz2 4mm®iw?i>cti££ 

tt^©*Btr^*^ I- tw>nri»fc. 
[ o 0 6 8] tmsmittrnzr * o > {s»n«> 

tcSDii*, ^-HCflS^ur, ^'-< office j:^^n 

[ 0 0 6 9] CMkffl 1 3 3 fcftWfcgi OT, NaCl, Ma 
TO,. KC1, KjhPO,*3^0. MqClj-SHa Cadj i. Ma 
,50,. Hd, (atOOjOtt i, ^S*4«r^V»'C, N 
a' 142mm KT 5i*l, Ca" 50*1. 1.5i*l cl" 147, 
8»W KCOi" 4.2t*l. HPOt" 81*1. SO," 0.5*1 SUS 

r. pH7. 4©7k^?i5 : £ssii4i/fe. -eur, CC®«i 

#jg©*^fft2 Om I oc. Wtft L>X<&&&$)4 0 n m 
(D7 0%77 v ^--fe'ai/3 OW'U^aKMifk^arXft 
^Sg&JJDA. itS§?SK^O<>til$i*^, 6 0*CT2 

TV*:. 

[ 0 0 7 0 1 ±.sS%®mttffl£# i)x.Ar.<llcm& 

sh3 6 'j h^cnkn^HK, ±gam6(cj:*jtka$n 

fe 1 0 c rn^cc-^ U xa^'/- h % An, flwmti 
L/C 7-br h r^^fc K I 0 0 p p mfcffiNBrWjkU 
*fM54ffe«»**HKr(,»* 3 0 0 > f >7 

-b h 7-'l/r t K J? d -7 h ^ 7 "CB^te i 
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©passant *>nfc. m-x&zm^&tcib, c 
<»PM&&» felted. 7t^-feig(t*$>5{- 

mzvx y j-^?-j^>- hC'fc&iifts o^r*ofe 0 

[ 0 0 7 1 ] C$ftfl 1 4 ] jglVifcgi L<X , Nad, Ma 
HX,.. KCI, IdWnO. MqCVSHO, CaCU £, Ma 
,50,. HC1, (CHCH> 3 OIH t, ^S^ii^CC. N 
a' 16CW K* 20IH Ca" 50W*. Mo" 50nW. CP 2 
CQitftl. KOV 3GrtM, HPOt'" 2CWM. SO,*' 2G*l8l6£'C, 10 
pH7. *<D*%ifc$:mmi,fCa -t-U-C, C©SifJ20:?£ 
©*8$2 0 0 m ! tc, S££tef#0fc:&S£i8 0 0 n 
mC7f ^-i2lt(l:*J >gi5 4st$cc 
J: 0 ?>tSt^i±^c:f^, 6 0 *C'C8 vm&BUtCa CtUC£ 

i o 0 7 2] t&w&mtmm+z* y r 

ic# - v *>mt ur a < m ->x * fc©icM 

l'. i£flm4I^OWi^tt'l&KM&l 0£© 

1 0 0 7 3] C$ttN 1 5 3 Or, NaCl. Ma 

HOG,. KCl, KjHPO.^HO. MgCVSHa CaCI 2 £. Ma 
,50,. HCl. CCKCHXiOH £. ftB*& tAK^C, N 30 
a* 120*4, IC IriM, Ca*' l.SuM, fctf' 0.5*4, Cl" 88n 
H HGV 0.5r*4, HKV" 2flW. 50, '" O.lmMfflfiS'C, p 

*$82 0 0 m 1 K, &f§«*>5 0 0 n a>©r 3? — V3& 
Bit t f 5 f ftfiB*. . J; »i £ffc3 tffc 

ft. 3 5*cr-3iiBisjtSL.^„ cttfc«fc»M§&ftfc3®afc 
flMktttttW-cclffl* £tJ?S*$f*iS-cgUS Lit t c 

*>. m&mii+o&mr^'s a y t^mr?** a y t 

1 0 0 7 4] J:fgj£$?HbHf4&^£tf 'J 713 f U >CC 40 

c m ^«>^- h « An^sKAn. mg&mt lxa v 

-^?^4 0 r> pm*a«a-CWAl/. 6B#tSl^©?*e[ 
* !pp!b f.TtcM:i- U X H ♦) . 7 ^ ^ — fe'S?K(k 



¥10-244166 

[ 0 0 7 5 ] C^«EC« 1 6 3 mamt l/T. Nad, Ma 
m*. KCI, K,TO*3HO. fclqa,-5HQ CaO t <»:, Ma 
,5ft. (CHCH)aCNH t, «S*i*^»'C, N 

a' 147W1, IC 5rtM, Ca 1 ' 7. SbM, Mcf' 1.5wM. CT 14? 
fl«. HUT 4.2HH HPO, 5 " 1.0*4, 50= 4 " 0. W ffl.'S 
X: PH7. 4e*i®ft«:ISJei/ft;. ^L/T, CfiDMtt 
t&L<D*i&Bi2 0 0 in ! iR*ffif*5^fc^f*^7 0 

o HfaoT-rz- -vzmtt ? * >^ 5 tr . 
»j tmz ^feft, 3 5 -era sHfeeofc. 

[ 0 076] Jitaas^ftm^ y ? u ^icifs 

♦J ii*, f - h tam UX fS®SO'j>i*-0'^.m?: bb^= 

^ a >i*ili c 2 4 ■$S]»B%«l/. fi^n&iisg 1 m 
>7 < JL * - t qltt, 2 0 W^jfeWC*-Sr^-C-t£^jE> 

3 7 •ere B#r^^s§wt fc. <- ux . y >^3g«j?g«: 
AB^'cMi. ^ ufcft, i a> i &m *} da u , sfwtsiHt 

«KJ:»J±«WI»«:»£0*-C. *<MS*, 9 9. 
±©IS#5EA/Cfc 0 , ^f!t*©T ^ if - ■fe-MKib f * > 
^r^©5 5 glD ^fflSffl bfeil^iFJlt©W;giJft^O' 

1 0 0 7 7] C**fe« 1 7 J 8m&Lt L/T, NaCl, Ma 
HDQi. KCI. Kj hPOi * 3Hj 0. MqCV5H»0, CaG, i. Ma 
,50,. HC1, (Q|0H)iOH i. ^.S'ki^^^C, N 
a' 14M4, IC 5i*l Ca" 7.SnM, Mcf ' 1.5wM. Cl" 147 
nM. HDO.- 4.2i*v HPO,'- SnM, SO, 4- 0, 5i«ftl ®6£r', 
pH7. 4©*kJS?ft*aBjlyfe. *VC, C©lSffi , f$?ft 
©*J§?^2 0 0 tc, &fs?j5 0 0 «im©T+ *-tr 
9Btf t f - * VtSi 1 5 tr **B * , awietc J; 0 3 M & 
ft. 5 0'Cr-3SfelBJcSL.^„ cniCJ:'M§jE»nfciiig^ 
SMtttttttTS: ^«rS-Tflittft-CfiUSE b fc <t C ^ . ^ffl 

[ 0 0 7 8] ±!2i?g^{bf*f4^?: y =2 >^B|CCifS 

♦jii*, f-Yiamux. ^*CNOx©^^ 
^ia^fc. f^fcfe, (XttMi 3) ililticc. i o c 
m ft r ?:*BasS(C An, 5 p p m© N 0 x 

m^tc *-<D'«m, t40x<o&mt&&<.!tcm>bx}d 
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[0079] [fHifcftl 8} MaCl. NaHG),, KCl. K.H 
TO, -3H.G, MqCV6HiO, Cad, £, NfliSO,, HCl. (C* 
OHfcCNH, £, .^g* Na* 142nftl K* 5m 

M, Ca" 5. SUM. fctf '1.5*1. CV 147wftl. W3V 4.2n> 
M, HFO,'- 8&M. Set*" 0.5rtM$a^'CpH7. 4G>3Sf!2 

* * > 5 ff fcfci*., At ft (C <fc 0 aft <* # 

fc& . sfj 7 o *cr 1 2 KHnflui i, fc. c ntc a d f# s>n 
[ o o 8 o ] *fc, iJaists^fktJ&ifrf ->mm 

0 c fli fc<E>i'- h fc^B^HtC An. 5 p p in«> S O x 
&&S4St?*A t,, 6 ^8K>iAft% * d •? h i/? 
7«CB^.\i. <e©l&&, SOx©*gtt&»0teija>(., 
"CteO, t^- * — fe'SBHt* * ^EJfaO ^r- 

6. CttfceOBl/TftXttfcB^fcl&S, 7+*—tf 

fflitf b ?■ * > t *©* a * o j^fftw i/ fc«8SK*k 
^. ^8^w^^#j=>nit, 
[oo8 i ] (£ttm 9) *£>^h?7^* ^kjc 

j&*x £ y - jl/ £ t y x £ / - T 5 > £ * 4 £ Q L/ 

tc r«f*>ft. ±iav.'i^£^e, tsasaoestt 

0 0*C^SJS(<:Sr-*l!^igL,rJ^sgCA:c -fOC C 

n£ 3 mm. 0 £ u rttttf y ^ '/.'U© jtffljtfgwb ? £ > 
7+*~feri 0 o«Y*-»fc. 

[ 0 0 8 2 ] Mfc',f*«£ l/T . NaCl, NaHOR . K 
O. MqCV5HO, CaCl, £, Ma. SO,, H 

CI (ptOH),a« i, JMMttfcflO-C, Ma' U7m 
M, IC&M, Ca" 7.5mM, Mrf ' 1.5*1. CV 147*1. HC0 
.." 4,?uw n^, : - l.otiw. 50, = - 0.5BM SU$t\ pH 40 

7. 449*&g&aKl/fc. •C-t/TT. C©«t*S©* 
&*K-kE*tt*An, 5 0"Cf3aSiJtBl/fc. cn 

it -7 tc&m . &w&&* mv>*m7 -> m-<v tmm 

1 o 0 8 3] c m.t*&ttttm^KvWKfn&'& 
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[0084] C*te«203 **>i?-h?ri-*:.'KK 

tc. tttt>*. iJav.'ligS^a, KB^5mn<E)ttK 
!"J iJir'.'l/ {tb*fflfa4 5 Orn' /% ) ^fflicjjtiT 
(.'. *9«ttttffi LsTttftt/fcil. ^fi3f»^f?.^CC6 

n=& 3 esq >i o Tttttf i» *7 y^©*aaj»BMb ? * > 

[ 0 0 8 5 ] fSft',f*aSt l/T. NaCl, MaHCO,, K 

CI K 1 HPO,-3Ha MqCl^aiO, CaCl t i, MajSO,, H 

0. (OtOH^CNH, i, Mg&t&m^X, Ma' W74» 
H K*5niW Ca : * 7.5wW W* 1.5*1 147i«(M. HCO 
.,- A, 2m tro,*' 1.0*1. SO," o.5mwm^v. pH 

7. 4c9*jStf«anoAi. -c-^t. c(^Rmf*«©* 
^?:tf ^fe^m. <-©^iai*|t?LS<z;'^r.'^ ^ r i 

[ 0 0 8 6] i/o, ±lSJ5Jg^fkm4©KMSCJ<lft^O' 
^j»£ t^tepill 3) <tl§i»S©^{<:j:»T^^ 0 

9 9. 9%fcl±©8S^^*3 , 5, Sffc^f^li 

[ 0 0 8 7] 

[&9M>ttK) *lfe«ccj:^^^s{bfmi*. 
fl i; -cStMSiCgHk ^ * > (C jbVHRfl 4 ^ n-S>^», »J 

[ o 0 8 8] Tin*tt, mz&moM. N o 
(k^©»igr^*, «!*«ffi^^*«}e, jtnoc'issjh, 

taSS'.iy'K^. MRS A«t4tCJ:*KrtgSS&3DP^jh^ 

1. S^«>^fb{<:^«>-c^$?)'t:$)^„ bfrb, ±ssm\t 
*i?>i±, ^4^fk«£ q D P . iijjffiftta^tcfettwsn. 

i b "C *>iais!>6 4 ©r-* -? 'c. 



F ft j^k 1 ik O-.. 



LSI 1 1 * .iEifcO. it . » B»Jv<^HoA*tr i 
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(10) ftm*- 1 0-244 1 66 

17 18 

•tzta&vb. m&%it sat* &t mm *^m%*nmitm.m?>tcvv. e^ak-^* 
&*«Hi*K»jirr * c ct o , umAomfa^m i o o sola *>k, *%9i(c £ sigig^fbt^is, is 



C?l)ttll|A 597039859 

(74)JJB3«©ftttA *Pffi± *t £ <?fl«} 
C72)«SI3# * S i* * 



C72)»fl# if & W 

ASm«£E¥fn#J5: 1 TS70S 

(72)fMJ* « ft IS * 

tt£M|J|UlMTfi?lHtl2?«24tttt 
C72)«M!# * ft A3 t 
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